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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims: 

Claim 1 (currently amended): An apparatus A structure comprising 
a structure, support means extending from the structure, and a system for 
controlling at least one of the position, alignment, and attitude of the structure in 
a zero or low-gravity environment, the system comprising means for emitting 
energy beams and targets impacted by the energy beams to cause ablation of 
the targets, wherein at least one of the emitHna means and the targets is 
mounted to the support means so as to be positioned apart from the structure, 
and wherein the system further comprises means for causing the emitting 
means and the targets ar e adapt e d to cooperate and selectively induce 
c a us e th e structur e to und e rgo mot i on of at le ast on e of translation and 
rotation motion of the structure in any of six independent degrees of freedom in 
reaction to motion of material ablated from the targets. 

Claim 2 (currently amended): The a pparatus structure according to 
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claim 1 , wherein the emitting means comprises a laser gun and the energy 
beam thereof Is a laser beam. 

Claim 3 (currently amended): The a pparatus structur e according to 
claim 1 , wherein the emitting means comprises an electron gun and the energy 
beam thereof is an electron beam. 

Claim 4 (currently amended): The apparatus structur e according to 
claim 1 , wherein the targets are shaped such that some of the material ablated 
from each of the targets travels toward and some of the material ablated from 
each of the targets travels away from the emitting means from which the 
impacting energy beam is emitted, the structure further comprising means for 
controlling the amount of the material that collects on the emitting means as a 
result of being deflected by the targets to travel toward the emitting means. 

Claim 5 (currently amended): The apparatus structure according to 
claim 1 , wherein the furth e r compr i sing support means comprises braces 
extending in opposite directions from the structure along at least one axis of the 
structure, at least one of the emitting means and the targets being mounted to 
the braces, support m e ans. 
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Claim 6 (currently amended): The apparatus structur e according to 
claim 5, wherein the emitting means comprises at least two energy beam 
sources mounted to the structure, the targets comprise first and second targets 
mounted to opposite ends of the braces, support means, and the two energy 
beam sources and the first and second targets are adapted to cooperate and 
cause the structure to undergo rotation in reaction to the motion of the material 
ablated from the first and second targets bv the energy beam sources . 



Claim 7 (currently amended): The a pparatus 



according to 



claim 5. wherein the braces are rigid, c l aim 1 . furth e r compris i ng su ppo rt 



en ding from th e structure 



structur e , 
l ing mounted to the support 



m e ans. 



Claim 8 (currently amended): The apparatus structur e according to 
claim 5. claim 7, wherein the emitting means comprises at least two energy 
beam sources mounted to the structure, the targets comprise a first target 
mounted to one of the braces, th e support m e ans, and the two energy beam 
sources and the first target are adapted to cooperate and cause the structure 
to undergo translation in reaction to the motion of the material ablated from the 
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first target by the energy beam sources . 



Claim 9 (currently amended): The a pparatus structur e according to 
claim 1 , wherein the targets are formed of at least one of mineral and ceramic 
materials, furth e r compr i s i ng support m e ans e xt e nding i n oppos i l 
from th e structur e along at le ast two ax e s of th e structur e , 
em i tting m ea ns and th e targ e te b ei ng mount e d to th e support m 



Claim 10 (currently amended): The apparatus structure according 
to claim 1 , wherein the causino means comprises means for adjustably aiming 
the energy beams at the targets, c l aim 9, wh i 
compris e s e n e rgy b e am sources mounted to th e structur e , tl 
mounted to opposit e e nds of th e support m e ans, and the e nergy b e am 
sourc e s and the targ e ts are adapt e d to coop e rat e and caus e th e structur e to 
sel e ctively undergo translation and rotation in r e action to th e motion of th e 
mat e rial ab l at e d from the targ e ts. 



Claim 1 1 (currently amended): The a pparatus structur e according 
to claim 1 , wherein the further comprising support means comprises braces 
extending in opposite directions from the structure along three axes of the 



-5- 



PAGE 6/23 * RCVD AT 8/1/2005 6:02:44 PM [Eastern DayflgM Time] * 8VR:U8PTO^EFXRF-e/2d * DN18:2738300 * C81D:(219) 464-1 166 * DURATION (nmi-ss):0642 



From: Harrtman & Hartman, PC (219) 464-1166 To: 3600 Technology Center 



Date: 8/1/2005 Time: 5:01:24 PM 



Page 7 of 23 



Application No. 10/710,004 
Docket No. A4-1 787 
Amendment dated August 1 , 2005 
Reply to Office Action of March 31 , 2005 



stnjcture, at least one of the emitting means and the targets being mounted to 
the braces, support m e ans. 



Claim 12 (currently amended): The apparatus structur e according 
to claim 1 1 , >A^erein the emitting means comprises energy beam sources 
mounted to the structure, the targets comprise targets mounted to opposite 
ends of the support means, and the energy beam sources and the targets are 
adapted to cooperate and cause the structure to selectively undergo translation 
along each of the axes and rotation about each of the axes in reaction to the 
motion of the material ablated from the targets. 

Claim 13 (currently amended): The a pparatus structur e according 
to claim 1 1 , wherein the emitting means comprises energy beam sources 
mounted to opposite ends of the support means, the targets comprise targets 
mounted to the structure, and the energy beam sources and the targets are 
adapted to cooperate and cause the structure to selectively undergo translation 
along each of the axes and rotation about each of the axes in reaction to the 
motion of the material ablated from the targets. 




Claim 14 (currently amended): The apparatus structur e according 



-6- 



PAGE 7/23 * RCVD AT 8/1/200S 6:02:44 PM [Eastern DayflgM Ttme] * 8VR:U8PTMFXRF<«/29 * DN18:2738300 * C8ID:(219) 404-1 166 * DURATION (min-ss):0642 



From: Hartman & Hartman, P.C. (21 9) 464-1 1 66 To: 3600 Technology Center Date: 8/1/2005 Time: 5:01 :24 PM Page 8 of 23 

Application No. 10/710,004 
Docket No. A4-1 787 
Amendment dated August 1 , 2005 
Reply to Office Action of March 31 , 2005 

to claim 1 1 , wherein the emitting means comprises energy beam sources 
mounted to opposite ends of the support means, the targets comprise targets 
mounted to the support means adjacent the energy beam sources, and the 
energy beams emitted by the energy beam sources impact the targets not 
mounted to the same support means as the energy beam source thereof so as 
to and the targ e ts ar e ad a pt e d to cooperate and cause the structure to 
selectively undergo translation along each of the axes and rotation about each 
of the axes in reaction to the motion of the material ablated from the targets. 

Claim 1 5 (currently amended): The apparatus structur e according 
to claim 1 , wherein the causing means comprises furth e r compr i sing means 
for controlling aiming and firing of the emitting means. 

Claim 16 (currently amended): The apparatus structur e according 
to claim 15, further comprising means in communication with the controlling 
means for sensing at least one of the position, alignment, and attitude of the 
structure. 

Claim 17 (currently amended): The a pparatus structur e according 
to claim 1 5, further comprising means in communication with the controlling 
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means for sensing the firing of the emitting means. 



Claim 1 8 (currently amended): The a pparatus structur e according 
to claim 17, further comprising feedback means that senses at least one of the 
position, alignment, and attitude of the structure, performs an adaptive learning 
algorithm to produce modified position, alignment, or attKude data, and 
communicates the modified position, alignment, or attitude data to the 
controlling means. 

Claim 19 (currently amended): The apparatus structur e according 
to claim 1 , wherein the structure is a satellite and the motion is a station- 
keeping maneuver. 

Claim 20 (currently amended): The a pparatus structure according 
to claim 1 , wherein the structure is a spacecraft and the motion is an attitude 
control maneuver. 

Claim 21 (currently amended): A method for controlling at least one 
of the position, alignment, and attitude of an apparatus located a structure in a 
zero or low-gravity environment and comprising a structure and support means 
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extending therefrom , the method comprising the steps of mounting targets to at 
least one of the structure and the support means, emitting energy beams at the 
targets from at least one of the structure and the support means targ e ts so 
that the energy beams impact the targets and cause ablation of the targets to 
selectively induce and th e structure undergo e s motion of at le ast one of 
translation and rotation motion of the structure in any of six independent 
degrees of freedom in reaction to motion of material ablated from the targets. 

Claim 22 (currently amended): The method according to claim 21 , 
further comprising operating shutters to prevent at least some of the ablated 
material deflected by the targets from collecting on at least one source of the 
energy beams, contro l l i ng th e amount of th e mat e r i a l that col le cts on th e 
e m i tting m e ans as a r e sult of be i ng d e flected by th e targets to trav e l toward th e 
e m i tting means. 

Claim 23 (original): The method according to claim 21, wherein at 
least two of the energy beams are emitted in directions away from the 
structure, the targets are spaced apart from the structure, and the structure 
undergoes rotation in reaction to the motion of the material ablated from the 
targets by the at least two energy beams. 
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Claim 24 (original): The method according to claim 21, wherein at 
least two of the energy beams are emitted in directions away from the structure 
toward a first of the targets spaced apart from the structure, and the structure 
undergoes translation in reaction to the motion of the material ablated from the 
first target by the at least two energy beams. 

Claim 25 (original): The method according to claim 21 , wherein the 
energy beams are emitted in directions away from the structure, the targets are 
spaced apart from the structure, and the structure undergoes translation and 
rotation in reaction to the motion of the material ablated from the targets. 

Claim 26 (original): The method according to claim 21 , wherein the 
energy beams are emitted in directions away from the structure, the targets are 
spaced apart from the structure, and the structure undergoes translation along 
each of three axes and rotation about each of the three axes in reaction to the 
motion of the material ablated from the targets. 

* 

Claim 27 (original): The method according to claim 21, wherein the 
energy beams are emitted in directions toward from the structure and the 
targets, and the structure undergoes translation along each of three axes and 
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rotation about each of the three axes in reaction to the motion of the material 
ablated from the targets. 

Claim 28 (original): The method according to claim 21, further 
comprising controlling aiming and firing of the energy beams. 

Claim 29 (original): The method according to claim 21, further 
comprising controlling aiming and firing of the energy beams in response to 
sensing of at least one of the position, alignment, and attitude of the structure. 

Claim 30 (original): The method according to claim 21, further 
comprising controlling aiming and firing of the energy beams in response to 
sensing of the motion of the structure. 

Claim 31 (original): The method according to claim 30, further 
comprising sensing at least one of the position, alignment, and attitude of the 
structure, performing an adaptive learning algorithm to produce modified 
position, alignment, or attitude data, and modifying the aiming and firing of the 
energy beams in response to the modified position, alignment or attitude data. 
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Clainn 32 (original): The method according to claim 21, wherein the 
structure is a satellite and the motion is a station-keeping maneuver. 



Claim 33 (original): The method according to claim 21, wherein the 



structure Is a spacecraft and the motion is an attitude control maneuver. 
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